Changes in the properties and composition of zona pellucida of pigs during fertilization in vitro.
Several hundred fertilized pig eggs were prepared by an in vitro fertilization (IVF) technique in which follicular phase ovarian eggs were matured in vitro to metaphase II before incubation with capacitated epididymal spermatozoa for 12 h at 39 degrees C. Parthenogenetic eggs were also prepared by stimulation of the mature eggs with an electric pulse. The zonae were solubilized with 0.2% pronase/phosphate-buffered saline (PBS) or lactic acid/PBS. The time taken for solubilization was 30-40% shorter than for unfertilized eggs, indicating that zona hardening was induced during fertilization. At the same time, the sperm receptor activity of the zona was reduced. Electrophoretic analyses of zona glycoproteins from the ovarian, mature and fertilized eggs revealed that the amount of 90 kDa proteins decreased substantially during fertilization. This fraction could barely be detected in the zonae from parthenogenetic eggs. However, modification with a fluorescent probe showed that the general architecture of the zona remained unchanged during fertilization. These results suggest that the minor 90 kDa proteins are specifically degraded by the protease(s) released from the oocyte at fertilization, thereby leading to the block to polyspermy.